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Abstract- The focus of this paper is to review previous 
works on library supply chain model towards 
recommendations for a framework on how to 
construct a library supply chain model. Thus, the 
aspects that relate to the objective of how to model the 
library supply chain were reviewed. These include all 
the important literature to support the required 
information for the library supply chain model such 
as the members/entities of a library supply chain 
model, the structural dimensions of a library chain 
network, and the different types of process links 
across a library supply chain. Finally, we also 
described several specific studies involving specific 
entities inside the library supply chain. This study 
aims to do critical review of library’s management 
and library supply chain. This study also highlights 
the functions and components that needs to enhance 
the library supply chain management.  Finally, we 
analysis the library supply chain models to do 
excellent library management facility. 
 
Keywords— Supply chain, University Library, 
Modelling, Framework 
1. Introduction 
Supply Chain is a set of entities (e.g. 
organizations or individuals) directly involved in 
the supply and distribution flows of goods, 
services, finances, and information from a source 
to a destination (customer) [1]. It is very much 
an extended concept of an organisation which 
adds value to its products or services and 
delivers them to its customers [2]. Supply chain 
concept helps organizations to compete in the 
dynamic global market [3]. The goal of supply 
chain is to integrate activities across and within 
organizations for providing the customer value 
[4]. Research in supply chain is required for 
numerous reasons, i.e., producing value results, 
enlightening processes, growing profits, better 
outsourcing, enhancing customer satisfaction, 
growing rank of E-commerce, increasing 
globalization, and dealing with the difficulty of 
supply chains [1], [5]. 
Naturally, supply chains may consist of 
manufacturers or service providers receiving 
inputs from tiers of suppliers, processing these 
inputs, and delivering them to layers of 
customers [6]. However, most research studies 
on supply chain are for manufacturing industries 
[7], [8], [10], [63]. There are also some 
researchers which directed their works toward 
the service industries [64], [11], [12], [13].  
Some of the examples are: 
 The structure of third-party payment services, 
which includes three basic structural 
components that are e-banks, third party 
payment companies and e-commerce 
websites [14].  
 The tourism supply chain which includes 
tourists, tour operators, and service suppliers 
and health-care supply chain consisting of 
patients, health-care centers, and relevant 
suppliers [15]. The human resource service 
supply chain that includes consultants, 
administrative service providers, and 
technology enablers and the education supply 
chain with the members consisting of 
suppliers (education and research suppliers), 
service provider (universities), and customers 
(education customers and research 
customers) [16].  
 
 Producer services supply chain structure with 
three basic components which are the direct 
service contractors, the indirect service 
providers, and the service demanders [17]. 
 
Another service provider is libraries. Libraries 
today are learning to do more with less, 
prompting them to consider new ways of 
managing work. For instance, library scarce 
resources in many cases call for radical solutions 
that can include a restructuring of the 
conventional vertical organization of the library. 
Library success and viability also depend on 
management’s ability to co-ordinate the network 
of relationships and processes that link the 
library’s internal and external supply chain 
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members with an aim to provide the desired 
services to the library members. Like profit-
making enterprises, the key to a library’s 
sustainable effectiveness lies in delivering high 
quality products, services and information which 
satisfy library members [18]. Management needs 
to understand what library users require, as well 
as the processes in transforming information 
content into valued information resources and 
associated services. Over the past twenty years, 
supply chain research and practice have provided 
a successful set of tools for organizations 
seeking to reduce costs while improving quality 
and service [19]. These tools perhaps can be 
applied for the management of libraries. 
 
2. Methodology used for the review 
In this section we describe the detail design that 
we used to review the articles and analysis them. 
 
3. Literature on library supply 
chain 
Libraries can be seen as warehouses for 
information and when the information world 
changes, so must the libraries [20]. To date, only a 
few papers were found to be relevant to the library 
supply chain as shown in Table 1. 
Table 1. Studies on library-related supply chain  
Authors 
What is being studied 
(Library supply chain model or 
management or analysis) 
Cornish [21] Described information flow supply chain 
through libraries.  
Ball & Wright 
[22], Ball [23] 
Described the primary library supply chain 
processes. 
Katsirikou [24]  Proposed a library supply chain model. 
Wathen [25] Described interlibrary loan function by 
considering academic library supply chain. 
Kress and Wisner 
[19] 
Designed the Lied library supply chain 
framework. 
3.1 Types of library 
Early libraries were often part of religious 
institutions [62]. Many private libraries and royal 
libraries also existed in ancient times. However, 
libraries are now divided into four major types as 
shown in Table 2 [62]: 
Table 2. Types of library  
Type of library Patrons with service privileges 
Academic 
Students, faculty, non-academic and 
administrative staff, alumni; General 
public often pay for a fee for borrowing 
privileges 
Public All residents of the community; Residents 
of other communities may have to pay a 
fee to borrow materials 
School 
Students, teachers, administration, staff; 
Some schools also allow parents, students 
from other schools and the general public 
to borrow 
Special 
Most often only employees of the 
company or institution; Some government 
libraries or libraries in social services 
agencies or societies lend to the general 
public 
 
In addition, there is an emerging fifth type of 
library, the "virtual" or "electronic library". This 
type of library is not yet "officially" included in 
this list of libraries. 
We have found researcher that elaborate 
information flow of library supply chain through 
libraries.  Apart from that another research did 
not mention any type for library when a library 
supply chain model [24]. Although, the study did 
not mention any library type when they 
described the primary library supply chain 
processes, they however used academic or 
university library type to make comparison or 
give example for describing the library supply 
chain process [22], [23]. Recent study described 
interlibrary loan function by considering an 
academic library supply chain [21]. Finally, we 
designed the Lied library supply chain 
framework which is clearly an academic type of 
library [19]. 
3.2 Modelling the library supply chain 
The supply chain model construction is 
unique for different organizations. However, the 
three primary structural aspects of an 
organization's supply chain network structure are 
[26]:  
 the members of the supply chain;   
 the structural dimensions of the network;   
 the different types of process links across the 
supply chain. 
3.2.1 The members/entities of a library 
supply chain model 
The members or the entities of a library supply 
chain model were represented by different writers 
in different format. Some of the important 
representations of them are given below.  
 
The other author explained about three main groups 
in a university library supply chain framework [19]. 
The groups are: 
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 Library customers such as campus users, 
distance users, public users, and recourse 
sharing partners.   
 Library suppliers such as purchased content 
collection suppliers, fee content collection 
suppliers, and operation suppliers.  
 The library operational and functional 
systems such as collections, technical 
services, information technology, and user 
services.   
Prior to the work proposed a Consortia model 
which is a network of libraries [19], [24]. The 
knowledge network supply chain model consists 
of the followings:   
 Knowledge resources such as publishers 
and database providers, digital media and 
research providers.  
 The libraries’ knowledge content and 
systems.   
 The libraries’ members who then acted as 
wholesalers.   
 The library users.  
In another study, the supply network of 
interlibrary loan function was considered as 
having four members of library supply chain 
[25]:  
 
 Library vendors.   
 Suppliers.  
 Publishers.  
 Library users.  
 
Earlier research considered only three members 
for the information flow supply chain [21]:   
 Publishers.   
 Libraries.   
 Users of the library/ Public. 
 
To determine the network structure, it is 
necessary to identify those organizations that are 
the members of the supply chain. Including all 
types of members may cause the total network to 
become highly complex, since it may explode in 
the number of members added from tier to tier 
[27]. To integrate and manage all process links 
with all members across the supply chain would, 
in most cases, be counterproductive, if not 
impossible. The key is to sort out some basis for 
determining which members are critical to the 
success of the libraries and the supply chain, and 
thus should be allocated managerial attention and 
resources.  
From the above discussion of the members of a 
library supply chain model, the Lied Library 
supply chain framework covers most of the 
members/entities that a library should consist 
(i.e. campus users, distance users, public users, 
recourse sharing partners, purchased content 
collection suppliers, free content collection 
suppliers, operation suppliers and the focus 
organization library) while others only cover a 
few members or entities that a library supply 
chain should consist [21], [24], [25]. 
3.2.2 The structural dimensions of the 
library chain network 
Three structural dimensions of the network are vital 
when describing, analyzing, and managing the 
supply chain. These dimensions are the horizontal 
structure, the vertical structure, and the horizontal 
position of the focal organization within the end 
points of the supply chain [26].  The horizontal 
structure refers to the number of tiers across the 
supply chain (e.g. Figure 1). The supply chain may 
be long, with numerous tiers, or short, with few 
tiers. On the other hand, the vertical structure refers 
to the number of suppliers/customers represented 
within each tier in Figure 1. 
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Figure 1. Types of Inter-Organization Business Process Links [26]. 
 
Organizations can have a narrow vertical structure, 
with few organizations at each tier, or a wide 
vertical structure with many suppliers and/or 
customers at each tier.  
 
The third structural dimension is the organization's 
horizontal position within the supply chain. An 
organization can be positioned at or near the initial 
source of supply, be at or near to the ultimate 
customer, or somewhere between these end points 
of the supply chain. Moreover, different 
combinations of these structural variables were 
found. In one example, a narrow and long network 
structure on the supplier side was combined with a 
wide and short structure on the customer side [28]. 
Increasing or reducing the number of suppliers 
and/or customers affects the structure of the supply 
chain. For example, as some organizations move 
from multiple to single source suppliers, the supply 
chain may become narrower. Outsourcing logistics, 
manufacturing, marketing or product development 
activities is another example of decision making 
that may change the supply chain structure. It may 
increase the length and width of the supply chain, 
and likewise influence the horizontal position of 
the focal organization in the supply chain network 
[26]. 
 
 
 
Supply chains that have too many Tier 1 
customers/suppliers strain resources in terms of 
how many processes links the focal company can 
integrate and closely manage beyond Tier 1. In 
general, companies with immediately wide vertical 
structures actively managed only a few Tier 2 
customers or suppliers [30], [29]. Some of the 
organizations have transferred servicing small 
customers to distributors and moving to the small 
customers further down the supply chain from the 
focal company/ organizations [31], [1]. This 
principle is known as functional spin-off and can be 
applied to the focal organization's network of 
suppliers [60].  
 
The supply chains look different from each 
organization's perspective, since management of 
each company sees its organization as the focal 
company/organization, and views membership and 
network structure differently. However, because 
each firm is a member of the other’s supply chain, 
it is important for management of each firm to 
understand their interrelated roles and perspectives.  
The integration and management of business 
processes across company/organization boundaries 
will be successful only if it makes sense from each 
organization’s perspective [27]. As a result, the 
structure of the library chain network was also 
described in different dimensions. For example, 
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gave a horizontal structure of the supply chain in 
the Lied Library supply chain description [19]. 
They go through the description of Tier 1 
horizontally from suppliers to library and from 
library to customer, as illustrated in Figure 2. 
 
 
Figure 2. Lied library supply chain [19]. 
 
Beside another research expressed the need for 
libraries and intellectual property owners to work 
together to improve information flow to meet the 
needs of users [21].  In addition, they did not 
explain clearly about the horizontal or vertical way 
of information flow supply chain. Meanwhile, the 
study also referred to the information supply chain, 
describing the primary library supply chain 
processes as creation, publication, aggregation, 
access and use. They also did not mention about the  
horizontal or vertical flow but their explanation of 
step by step supply chain indicates the normal 
horizontal structure of library supply chain. In 
another library supply chain model, described 
important factors of interlibrary loan by using 
supply network and improving efficiency of the 
library, as illustrated in Figure 3 [25].  
 
 
Figure 3. Interlibrary loan network [25] 
Interlibrary loan process is done by the group of 
libraries. So, this could be the example of vertical 
process of academic library supply chain. 
However, believed that the supply chain different 
dimensions structure view can be a good way to 
design or construct supply chain frame work as 
illustrated in figure 4 [32]. Their proposed 
framework graphically presents the different 
components of supply chain and the relationship 
between them. Their framework, as shown in 
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Figure 4 has a number of distinctive features that 
promote its use in research and practice:  
 It provides a simple graphical demonstration 
of supply chain 
 It is easy to use  
 It focuses on explaining the relationship 
between components in the field. 
 
 
Figure 4. Proposed supply chain management framework [32] 
Moreover, their framework is proposed to be used 
as an explanatory tool and reference guide. The 
framework and additional discussion can aid the 
enlightenment of supply chain to those new in the 
field and also serves as a reference guide to present 
practitioners and researchers in the field. By 
separating supply chain into diverse components, 
outlining the components, and presenting the 
relationships between them, their framework helps 
users to make sense of a difficult phenomenon. 
 
3.2.3 The different types of process links 
across the library supply chain 
Success in supply chain requires a change 
from managing individual functions to integrating 
activities into key supply chain processes.  In many 
major corporations/organizations, management has 
reached the conclusion that optimizing the process 
flows cannot be accomplished without 
implementing a process approach to the business 
[33]. Integrating and managing all business process 
links throughout the entire supply chain is likely 
not appropriate. Since the drivers for integration are 
situational and different from process link to 
process link, the levels of integration should vary 
from link to link, and over time. Some links are 
more critical than others [34].  Consequently, the 
task of allocating scarce resources among the 
different process links across the supply chain 
becomes crucial. Different business processes have 
different looking supply chain network structures. 
For example, a focal company/organization may 
involve only supplier A but not supplier B in its 
output development and commercialization 
process, but the demand management process is 
linked to both suppliers. Management will choose 
to integrate and manage different supply chain 
links with the business processes that offer both 
organizations the potential for improved 
performance [65].  
Success in the supply chain requires a change from 
managing individual functions to integrating 
activities into key supply chain processes [65]. The 
basic functional areas play a vital role to 
understand the process link of any particular supply 
chain. In general, the supply chain structures for an 
academic library may be constructed based on 
information on Lied Library supply chain 
framework as shown in Table 3. 
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Table 3. Suppliers and customers category based 
on Lied Library supply chain framework. 
Suppliers of 
library 
Primary 
suppliers/ 
content 
suppliers 
Authors, publishers, 
serials subscription 
agents, database 
vendors, government 
documents, gifts, free 
digital collections. 
Operation 
suppliers 
Online public access 
catalogs (OPAC), 
discovery platforms 
search interface and also 
janitorial, maintenance, 
shipping services.  
Office 
supplies 
Equipment, furniture. 
Customers of 
library 
Core 
customers 
University students and 
faculty. 
Remote and 
distance 
users 
Campus community, 
other university users 
those are partner of the 
university and limited 
privileges to the general 
public. 
 
Library supply chain consists of processes which 
link the many library customers back up the supply 
chain to the various library suppliers [19]. These 
processes are the creation of information resources, 
building the collections, providing access to the 
collections via the catalogue and website, and 
finally delivery of information resources and 
services to library customers. Referring to Figure 5, 
the Lied Library’s supply chain has three broad 
categories. The supply chain shown in the figure 
starts with the collection suppliers, who create 
information content, and the operation suppliers 
who provide products and services necessary for 
the library enterprise. The core of the supply chain 
is the library itself, where content is organized, 
stored and managed. The final entities of the supply 
chain are the users and the resource-sharing 
partners, who will ultimately make use of the 
content. 
4. Theoretical Framework 
There are seven theoretical processes of service 
supply chain which involves entities and functions 
of supply chain. These seven processes are [35]:  
 Demand management – Managing and 
balancing customer demand by keeping up-to-
date demand information. 
 Capacity and resource management – 
Management capacity and resources of service, 
these resources are organized effectively and 
efficiently operate at optimum capacity. 
 Customer relationship management – 
Maintaining and developing long-term 
customer relationships by developing customer 
information continuously and trying to 
understand what customers want. 
 Supplier relationship management – A process 
where customers and suppliers develop and 
maintain a close and long-term relationship as 
partners. SRM composes of five key 
components, including coordination, 
cooperation, commitment, information-sharing 
and feedback. 
 Order process management - Organizing 
response for orders processed from customers. 
The scope of order process management 
includes getting orders until delivering service 
to customers. 
 Service performance management – 
Management services systems, all of which 
should be considered when managing, 
measuring, modifying and rewarding service 
performance to improve organizational 
performance in order to achieve corporate 
strategic aims and promote its mission and 
values. 
 Information and technology management - 
Adoption of technologies to support and 
collaborate within supply chain to improve 
service supply chain operations for achieving 
competitive advantage in their businesses. 
 
Here we list and briefly describe some of the 
studies related to library supply chain on each of 
the seven processes.  
 
4.1 Selected Studies on Demand 
Management for Library  
 
A model for determining library collection to use 
by incorporating prediction of future demand and 
cost analysis to assist collection development 
librarians determine whether remote storage is the 
most economically reasonable way to address the 
space problem in libraries [36]. However, another 
study described a research project which aims to 
develop a conceptual approach to the demand of 
the library collection in the digital world [31]. 
Three specific issues emerging have been 
discussed, including the challenges of developing 
and managing collections to meet the needs of new 
interdisciplinary subjects, locating and identifying 
the needs of new types of user community and the 
continuing challenges posed by the emergence of 
new web-based formats.  
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4.2 Selected Studies on Capacity and 
Resource Management for Library 
 
Contemporary study discussed about the 
concept of capacity building, impact of 
competency, roadmap for capacity building, and 
gave some major ideas about the importance of 
web-based services to ensure excellence in libraries 
[38]. In another aspect, budget allocation for 
resource purchase for libraries is also one of the 
key issues being studied [39], [40]. The budget 
allocation factors and the proposed techniques and 
models to solve the budget allocation problem were 
discussed [41], [42], [43], [44], [45], [47], [46], 
[49]. 
 
4.3 Selected Studies on Customer 
Relationship Management for 
Library 
 
A surveyed the potential implementation of 
customer relationship management systems in 
university libraries [50]. They made it through by 
introducing the customer relationship management 
concept to university libraries, the implementation 
tools of these systems, and the level of the libraries’ 
tendency to accept them. A case study with the 
purpose of discovering the possible barriers when a 
customer relationship management (CRM) 
implementing plan was initiated in the library 
context and exploring its efficiency and 
effectiveness after implementation [51]. Wang’s 
study aimed at collecting initial perceptions and 
getting suggestions for a template to use in future 
development and implementation. 
 
4.4 Selected Studies on Supplier 
Relationship Management for 
Library 
 
By illustrated about managing the 
library/supplier relationship which should be a part 
of any system designed to increase the efficiency of 
the library [52]. They proposed a business 
partnering model which provides a new approach 
for managing supplier relationship by focusing on 
the following points: 
 Continuous improvement,  
 Long-term relationships based on overall 
value rather than just the base price of the 
service, and 
 Mutual goals which ultimately benefit the 
library’s customer most of all.  
 
Librarians and vendors who provide worth service 
to their corresponding customers can raise the 
process of business partnering by discussing the 
service dimensions identified and supportive upon 
a strategy to continuously progress service quality 
within both organizations [53]. In another 
application, presented about “Transforming the 
Library/Vendor Relationship” [54].  They 
described about the various views on the 
library/vendor relationship. The presenters 
reviewed the details why libraries partner with 
vendors, the benefits of and best tools for 
collaboration, and the different types of 
library/vendor relationships. 
 
4.5 Selected Studies on Order Process 
Management for Library 
 
The suggested the creation of a web‐based system 
for providing library and information facilities as 
well as managing processes behind the library 
services [55].  It has helped to base library services 
and actions on realities, not on assumptions: a fact 
that will become more and more important in the 
future, when the ever‐growing needs of our 
demanding patrons must be met with limited 
resources. Meanwhile, “The Process Library 
Checklist” also suggested an easy to use and 
secured website, especially for order process 
management of library [61].  
 
4.6 Selected Studies on Service 
Performance Management for 
Library 
 
The authors also explored performance 
assessment models in academic libraries and 
showcased the practical involvements at the 
Covenant University Library [56]. They also 
illustrated how academic libraries should overcome 
constraints and absorb the culture of performance 
assessment that involves a continuous and periodic 
process of fine-tuning critical management and 
functional processes, either reactively or 
proactively through deliberately designed 
parameters. They later constructed a model called 
Lib-PERFQUAL which comprises all the 
indicators necessary for libraries to maintain 
continuous relevance and achieve utmost 
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efficiency. Prior to that, discussed performance 
management of university library professionals that 
was based on the primary data collected from 188 
library professionals through a pre-tested, designed, 
inclusive questionnaire [57]. The key topics were 
identification and definition of important 
performance areas, role clarity and direction, 
performance feedback and potential appraisal, and 
job rotation as a powerful tool to develop and 
unleash employee’s potential.  
 
4.7 Selected Studies on Information and 
Technology Management for Library 
 
This study described about information and 
technology management issues for all libraries 
(public, academic, research and special) to change 
tools and develop the digital services [58]. They 
mostly focused on Indian library problems. 
Developments in information communication 
technology (ICT) have enabled libraries to deliver 
access to all. Yet the Library and Information 
Services (LIS) sector has not kept pace with the 
paradigmatic changes taking place in society. There 
are only a few libraries which are using the state-
of-the-art technologies to disseminate knowledge to 
their respective user community. The explicitly 
described the impact of the new information 
technology on the development of the curriculum 
of the Department of Library and Information 
Science, Comenius University, Slovakia [59]. It 
was asserted that information technology is an 
integral part of most subjects taught at the 
university. Consequently, The European 
Community helped with the hardware and software 
to create electronic documents as well as to 
evaluate different software systems for creating 
hypermedia. 
 
5. Conclusion and recommendation 
 
Supply chain model and framework are 
vastly used in modern world to make 
organizations’ operations more effective and cost 
efficient. However, research works done on the 
library supply chain is still lacking. Supply chain 
research could be an important tool to make the 
library a cost-effective organization. From this 
review we were able to find out about the entities 
of a library supply chain model which are the basic 
components needed to design a library supply chain 
model. Moreover, the structural dimensions of a 
library supply chain model and different types of 
process link were also identified. In other words, 
this review resulted in a roadmap that can help to 
construct a complete general supply chain model 
for a library and to analyze the performance of key 
entities within the university library supply chain 
towards improving its functions and services. The 
objectives of this research are: 
 This study aims to do critical review of library’s 
management and library supply chain. This 
study also highlights the functions and 
components. 
 This study also highlights the functions and 
components that needs to enhance the library 
supply chain management.   
 Finally, we analysis the library supply chain 
models to do excellent library management 
facility.  
Based on this brief review, a few conclusions can 
be derived. Firstly, Lied’s Library supply chain 
model could be used as a starting supply-chain 
template as it includes most of the relations of the 
library supply chain [19]. The horizontal structure 
of the Lied Library supply chain however covers 
only components in Tier 1. In addition, Kress and 
Wisner did not properly include the interlibrary 
loan system in their framework, although the 
service was mentioned in their study report. On the 
other hand, the interlibrary loan by using supply 
network to improve the efficiency of the library 
[25]. However, it was presented as a vertical 
process of academic library supply chain. Thus, the 
combination of the horizontal and vertical structure 
could be used to construct the basic library supply-
chain framework. 
 
Secondly, in order to finalize the process flow for a 
library supply chain, following data or information 
to be gathered: 
 The management for library entities and 
functions. 
 The flow of funds through the operations of 
library. 
 The library stakeholders’ satisfaction 
measurement.  
 The decision process currently made by the 
library management team on the purchasing of 
new library resources such as books, journals 
or e-documents. 
 The library resource suppliers. 
 The relevant data should be collected from the 
top-level management, employees, and 
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members of the library through self-
administered questionnaire and in-depth 
interview. 
Thirdly, specific entity that should be included 
inside the library supply chain model as example 
like allocating budget for resource by taking 
information of library supply need, proper 
distribution of funds system, customer satisfaction 
parameter etc. 
 
To conclude, an efficient and comprehensive model 
for library supply chain would formulate a roadmap 
to ensure a quality service for the library users and 
the stakeholders. An organized methodology that 
initiates a considerate process for all relevant 
stakeholders within a library can perhaps help 
towards increased understanding of overcoming 
potential drawbacks of the library.  
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